PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-278937 
(43)Date of publication of application : 06.10.2000 



(51)Int.CI. 



H02M 3/07 



(21)Application number: 11-077205 



(22)Date of filing : 



23.03.1999 



(71) Applicant : HITACHI LTD 

HITACHI ENG CO LTD 

(72) Inventor : KOIKE KATSUNORI 

SUGAI MASARU 



(54) BOOSTER CIRCUIT AND POWER SUPPLY CIRCUIT FOR LIQUID CRYSTAL DISPLAY EMPLOYING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power consumption by switching the 
boost clock being taken out by a selector and varying the frequency of the 
boost clock so that the boost voltage is made variable or sustained 
constantly thereby suppressing undue boost operation through a relatively 
simple circuit. 

SOLUTION: The booster circuit comprises a combination of a charge pump 
type booster circuit 1 and a selector 2, a clock frequency division circuit 3 
producing a plurality of clocks by dividing the frequency of an inputted clock 
CK, and a capacitor 5 for stabilizing boost voltage. A clock CK generated 
from the clock frequency division circuit 3 is received by the selector 2 and 
one clock is selected by select signals SELO-3 as the boost clock for the 
charge pump type booster circuit 1 . More specifically, in the combination of 
the charge pump type booster circuit 1 and a variable boost clock, interval of 
boost operation is adjusted by varying the clock frequency and the boost 
voltage being applied to a load circuit 6 is varied. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The booster circuit characterized by having the frequency divider which carries out dividing of 
the frequency of the inputted clock, the selector which picks out a pressure-up clock from two or more 
clocks which carried out dividing, the booster circuit section which inputs said pressure-up clock and 
supplies a pressure-up electrical potential difference to a load, and the capacitor for stabilization of a 
pressure-up electrical potential difference connected to the output of said booster circuit section. 
[Claim 2] The booster circuit characterized by having the selector which picks out a pressure-up clock 
from two or more inputted clocks, the booster circuit section which inputs said pressure-up clock and 
supplies a pressure-up electrical potential difference to a load, and the capacitor for stabilization of a 
pressure-up electrical potential difference connected to the output of said booster circuit section. 
[Claim 3] The booster circuit characterized by making adjustable said pressure-up electrical potential 
difference by changing said pressure-up clock which said selector takes out in claims 1 or 2; 
[Claim 4] The booster circuit characterized by maintaining said pressure-njp* electrical potential ■ 
difference uniformly by changing said pressure-up clock which said selector takes out in claims 1 or 2. 
[Claim 5] The booster circuit characterized by having the pressure-up electrical-potential-difference 
detector which detects said pressure-up electrical potential difference further, and the controller circuit 
which outputs the select signal which orders it said pressure-up clock to choose to said selector 
according to the output signal of said pressure-up electrlcal-potential-difference detector in claims 1 or 

[Claim 6] The selector which is equipped with the frequency divider which carries out dividing of the 
frequency of the inputted clock, and picks out a pressure-up clock from two or more clocks which 
carried out dividing according to a select signal, The booster circuit which inputs said pressure-up clock 
and supplies a pressure-up electrical potential difference to a liquid crystal display drive circuit, The 
booster circuit system which **** Two or more preparations and the pressure-up electrical-potential- 
difference detector which detects each pressure-up electrical potential difference of said booster 
circuit system further, The power source for liquid crystal displays characterized by having the liquid 
crystal display controller which outputs said select signal according to the output signal of said 
pressure-up electrical-potential-difference detector. 

[Claim 7] The booster circuit characterized by said booster circuit being a charge pump method booster 
circuit in claim 1 thru/or any 1 term of 5. 

[Claim 8] The power circuit for liquid crystal displays characterized by said booster circuit being a 
charge pump method booster circuit in claim 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In the semiconductor integrated circuit which is using the pressure-up electrical 
potential difference, this invention relates to an effective technique, when making a pressure-up 
electrical potential difference adjustable. 
[0002] 

[Description of the Prior Art] In the booster circuit aiming at keeping a pressure-up electrical potential 
difference constant as compared with reference voltage, a pressure-up electrical potential difference 
. can be made adjustable by changing reference voltage. 

[0003] The booster circuit which becomes drawing 9 from a charge pump method booster circuit and an 
electrical-potential-difference stabilization circuit is shown. For the actuation when assuming that there 
is no load current in the charge pump method booster circuit of drawing 9 , the pressure-up clock CK is 
Low. When it is level, the output of an inverter INV1 is set to High level. N1 turns on in P1 and N1 which 
are considering it as the gate input, P1 turns off, and the gate of P3 is Low. It will be set to level, P3 will 
be in an ON state, and it is nodel. It is set to Vcc level. On the other hand, the output of the inverter 
INV2 which has undergone the output of an inverter INV1 is Low. It is set to level, the potential 
difference between Vcc and touch-down arises to a capacitor C1 after all, and the charge of Vcc level 
is charged. 

[0004] Next, if the pressure-up clock CK changes to High level, the gate of N2 and P2 also serves as 
High level, N2 turns on, P2 turns off, and the gate of P4 is Low. It will be set to level, P4 will be in an ON 
state, and it is node2. It is set to Vcc level. On the other hand, the output of an inverter INV3 is Low. It 
is set to level and the charge of Vcc level is charged by the capacitor C2. At this time, the output of an 
inverter INV1 is Low. It is set to level, and P1 turns on, P3 is set to High level and the gate is turned off. 
Since there is no byroad and the charge of Vcc level is held, the charge which the output of an inverter 
INV2 was set to High level, and was furthermore charged by the capacitor C1 is nodel. It is raised by 
one twice the electrical potential difference of Vcc. 

[0005] node2 which serves as a gate input of P5 at this time nodel which serves as a source input of 
P5 since it is Vcc level Compared with potential (twice of Vcc), it becomes low, and P5 will be in an ON 
state and a current flows from nodel to HVcc. Moreover, since the potential of nodel used as a gate 
input became higher than node2 and HVcc, P6 would be in the OFF state, and it has protected flowing 
backwards to node2 from HVcc. Henceforth, according to change of a pressure-up clock, it, is repeated 
similarly, and one twice the electrical potential difference of Vcc always comes to be outputted to HVcc. 
The detail of this circuit is indicated by JP,8-149801,A. 
— . [0006] The output HVcc of a booster circuit is connected to the power supply terminal of an operational 
amplifier (operational amplifier), and reference voltage VREF has become the forward input of this 
operational amplifier. Moreover, the output terminal is grounded through the series connection of 
resistance R1 and R2. Furthermore, the negative input of an operational amplifier is connected at the 
node of resistance R1 and R2. Since, as for the plus input terminal of an operational amplifier, reference 
voltage VREF is impressed and the negative input terminal is connected at the node of resistance R1 
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and R2, the potential of the node serves as VREF. Output voltage Vout It can be made a fixed electrical 
potential difference with reference voltage by carrying out series connection of the resistance R1 and 
R2. Therefore, a pressure-up electrical potential difference can be made adjustable by changing 
reference voltage. This circuit is indicated in the "power circuit" of "everything about TOKYO 
ELECTRIC university press analog ICs." 
[0007] 

[Problem(s) to be Solved by the Invention] Although it becomes possible by making reference voltage 
adjustable in order to make adjustable the pressure-up electrical potential difference HVcc by the 
conventional method, the circuit for making reference voltage adjustable is needed for it, and a 
configuration becomes complicated. Moreover, an electrical-potential-difference stabilization circuit 
needs to prepare the direct-current pass to the touch-down from a pressure-up electrical potential 
difference through resistance R1 and R2, and causes the increment in the consumed electric current by 
the penetration current. Furthermore, in order to keep HVcc constant regardless of the load current, 
superfluous pressure-up actuation is performed, and these also cause [ of the consumed electric 
current ] an increment. 

[0008] This invention can make a pressure-up electrical potential difference adjustable using balance 
with the load current, and offers the pressure-up method which can reduce power consumption. 
[0009] 

[Means for Solving the Problem] The booster circuit by this invention is equipped with the frequency 
divider which carries out dividing of the frequency of the inputted clock, the selector which picks out a 
pressure-up clock from two or more clocks which carried out dividing, the booster circuit section which 
inputs the taken-out pressure-up clock and supplies a pressure-up electrical potential difference to a 
load, and the capacitor for stabilization of a pressure-up electrical potential difference connected to the 
output of the booster circuit section. In addition, two or more clocks with which the frequencies 
generated in other circuits, such as a microcomputer, differ may be made to input into a selector 
instead of having a frequency divider. 

[0010] By changing the pressure-up clock which a selector takes out and changing the frequency of a 
pressure-up clock, the booster circuit by above-mentioned this invention can make a pressure-up 
electrical potential difference adjustable, or can maintain it uniformly. Therefore, superfluous pressure- 
up actuation is controlled and the booster circuit which can be reduced can be realized for the 
consumed electric current in the comparatively easy circuit which does not need an electrical- 
potential-difference stabilization circuit etc. . 

[0011] Furthermore, it is desirable to have the pressure-up electrical-potential-difference detector 
which detects a pressure-up electrical potential difference, and the controller circuit which outputs the 
select signal which orders it the pressure-up clock to choose to a selector according to the output 
signal of a pressure-up electrical-potential-difference detector. Such a configuration, also when 
fluctuation of the load current is big, a pressure-up electrical potential difference can be stabilized by 
the comparatively easy circuit. Therefore, the booster circuit by this invention is suitable for the 
following power circuits for liquid crystal displays etc. 

[0012] The power circuit for liquid crystal displays by this invention inputs a pressure-up clock as the 
selector which picks out a pressure-up clock from two or more clocks which carried out dividing 
according to a select signal, and is equipped with two or more booster circuit systems which have the 
booster circuit which supplies a pressure-up electrical potential difference to a liquid crystal display 
drive circuit while it is equipped with the frequency divider which carries out dividing of the frequency of 
the inputted clock. Furthermore, the power circuit for these liquid crystal displays is equipped with the 
pressure-up electrical-potential-difference detector which detects each pressure-up electrical potential 
difference of a booster circuit system, and the liquid crystal display controller which outputs a select 
signal according to the output signal of a pressure-up electrical-potential-difference detector. The 
power circuit for liquid crystal displays by this invention can supply the pressure-up electrical potential 
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difference stabilized by the comparatively easy circuit to the liquid crystal display drive circuit where 
the load current' is changed comparatively sharply.. 

[0013] Although various kinds of circuits which can change output voltage with a clock frequency are 
applicable as a booster circuit mentioned above, a charge pump method booster circuit is applied 
preferably. The circuit actuation in this case is described in detail a little. 

[0014] In the charge pump method booster circuit system constituted with the combination of a charge 
pump method booster circuit, a pressure-up clock, and a pressure-up electrical-potential-difference 
stabilization capacitor (following HVcc capacitor), it realized by making the frequency of a pressure-up 
clock adjustable. The booster circuit of a charge pump method supplies a current to a HVcc capacitor 
by performing pressure-up actuation at the time of change of a pressure-up clock, and a charge is 
stored. While a clock does not change, the charge with which the load circuit was stored in the HVcc 
capacitor is consumed as a current. Supposing the current supplied by clock change at equal intervals in 
the booster circuit of a certain configuration is fixed and the load current at that time is also fixed on 
the average, spacing from which a pressure-up clock changes will determine a pressure-up electrical 
potential difference. Therefore, if the supply current which a booster circuit supplies exceeds the 
current which a load circuit consumes and supply current will be [ a pressure-up electrical potential 
difference will rise and ] less than the consumed electric current, a pressure-up electrical potential 
difference will descend. In other words, for make the frequency of a pressure-up clock quick for making 
a pressure-up electrical potential difference high, and making a pressure-up electrical potential 
difference low, what is necessary will be just to make the frequency of a pressure-up clock late. 
Moreover, what is necessary is just to choose the pressure-up clock of the frequency which can 
maintain the target pressure-up electrical potential difference that what is necessary is just to make the 
load current and supply current equal for keeping a pressure-up electrical potential difference constant. 
[0015] However, actually, even when the load current is fixed, a difference produces it momentarily on 
the average: Moreover, since supply current also flows when a clock changes, a pressure-up electrical 
potential difference will repeat a rise and descent gradually, and it lacks it at the stability as a power 
source. Then, by attaching the sufficiently big capacitor C3 for stabilization to the output of a pressure- 
up electrical potential difference, it becomes the saucer of the load current and supply current, and C3 
can suppress change of a pressure-up electrical potential difference to min, and becomes possible [ it 
being stabilized and obtaining a pressure-up electrical potential difference ]. • 

[001 6] Moreover, when the load current is not fixed, a detector is established in HVcc, a pressure-up 
electrical potential difference is detected, and it can respond by preparing. the control circuit which 
controls a pressure-up clock in response to the output. 
[0017] 

[Embodiment of the Invention] (Example 1) Drawing 1 is one example of the booster circuit by this 
invention. It is the example which consisted of combination of the clock frequency divider 3 which 
carries out dividing of the clock CK inputted as the charge pump method booster circuit 1 and the 
selector 2, and outputs two or more clocks, and the pressure-up electrical-potential-difference 
stabilization capacitor 5, chose one with select signals 0-SEL 3 in response to the clock generated in 
the clock frequency divider by the selector, and was used as the pressure-up clock of a charge pump 

method booster circuit. -That is, in the~combination-of a charge pump method booster circuit and -an- 

adjustable pressure-up clock, spacing of pressure-up actuation tends to be adjusted by changing a 
clock frequency, and it is going to make adjustable the pressure-up electrical potential difference 
- impressed to a load circuit 6. - . . 

[0018] Since the charge pump method booster circuit 1 in drawing 1 uses the charge pump method 
shown with the conventional technique, explanation of the detailed actuation is omitted. 
[0019] The example of the clock frequency divider of drawing 1 is shown in drawing 2 . This clock 
frequency divider is flip-flop F.F. It constitutes, data are outputted in response to the rising edge of a 
clock, and one half of the clocks of a frequency of the clock inputted with one step of flip-flop can be 
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taken out. It is the example which becomes possible [ making 1/2, 1/4, 1/8, clock 1 / 2CK of one 1/16 
time the frequency of this, 1/4CK, 1/8CK, and 1/1 6CK ] by putting several steps of this flip-flop in a 
row, and carrying out the output of the preceding paragraph to a latter input. 
[0020] The example of a circuit of the selector of drawing 1 is shown in drawing 3 . This selector 
connects the whole of that output in response to the input of four to CK0-CK3 by transfer 30-MOSs 33. 
Select signals SEL0-SEL3 are signals which transfer 31-MOSs 34 turns on on High level, and are not 
set to High level at 2 coincidence. Therefore, one clock is chosen from two or more clocks with which a 
frequency is different with a select signal, and the example which can make adjustable the frequency of 
the clock supplied to a booster circuit is shown. 

[0021] Here, the flow of the current between the booster circuit of this example, a HVcc capacitor, and 
a load circuit is explained using drawing 4 . Drawing 4 is drawing which simplified the charge pump 
method booster circuit of drawing 1 , and it means that switch:SW1-SW4 change by change of a clock. 
For example, when a pressure-up clock is High level, each switch is Low to the A side. It changes to the 
B side at the time of level. Capacitor C1 and C2 have a small capacity enough compared with the HVcc 
capacitor C3. Moreover, load current I-out which flows to a load circuit presupposes that it is fixed. 
First, at the time of each switch B side, the potential difference during Vcc-touch-down produces C1 to 
both ends, and the potential of Vcc level is charged. Next, if a switch replaces the A side, the pass of 
Vcc-C1-C3^touch-down will be made, and since C3 is larger than C1 enough, the charge of C1 is 
moved to C3. This actuation is repeated and current Hn is supplied by turns from C1 and C2. The 
amount of the current to which one clock change is supplied at this time was decided by the magnitude 
of C1 and C2, and it will depend for the current within fixed time amount on the count of change of a 
clock, i.e., a frequency. 

[0022] Drawing 5 shows the frequency of a pressure-up clock, and the relation of a pressure-up 
electrical potential difference. First, a period 1 is load current I-out. In the case where supply current I- 
in of a booster circuit is equal, a pressure-up electrical potential difference is in the condition currently 
kept constant. This time is made into equilibrium. Next, since the period 2 is performing the pressure up 
with the clock of a frequency later than the clock frequency of equilibrium, the count which supplies a 
current decreases and a pressure-up electrical potential difference will be in a downward condition. 
Furthermore, the period 4 is performing the pressure up on the frequency quicker than the clock 
frequency of equilibrium, and since the count which supplies a current increases, a pressure-up 
electrical potential difference rises. And if the target electrical potential difference, is reached, a fixed . 
pressure-up electrical potential difference is maintainable again by returning to the clock frequency 
which can maintain equilibrium like a period 3 or a period 5. . 

[0023] (Example 2) Drawing 6 is the 2nd example of this invention. It consists of combination of the 
selector 2 of an example 1 as well as the charge pump method booster circuit 1 of an example 1. In 
response to two or more clocks with which a frequency is different, one clock is chosen with a select 
signal by the selector, and the frequency of the clock supplied to a booster circuit is made adjustable. 
The microcomputer which contains the frequency divider independently should just receive the signal 
after dividing directly. 

[0024] (Example 3) Drawing 7 is the 3rd example of this invention. It consists of combination of the 
-charge pump method booster circuit 1 of an example 1 and a selector 2, -the clock- frequency divider 3, 
the detector 7 that detects a HVcc electrical potential difference, and the control circuit 8 which 
controls selection of a clock frequency in response to the signal from the detector. 
[0025] The detector prepares two or more reference voltages according to the precision of HVcc, 
compares the selected reference voltage and selected HVcc, and sends a signal size-related [ the ] to a 
control circuit. In response to the fact that a size-related signal, for example, if a control circuit is small, 
it will take out a select signal which raises one rank of frequencies. 

[0026] Or the HVcc detector 7 detects the pressure-up electrical potential difference HVcc, and 
outputs the signal according to the difference of the HVcc and reference voltage which were detected 
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"to a control circuit 8 as compared with reference voltage. A controller circuit outputs the command for 
choosing the clock frequency according to the magnitude of the difference of the HVcc and reference 
voltage which were detected based on this signal, i.e., a select signal, to a selector 2. 
[0027] In addition, HVcc detector 7 self has two or more reference voltages of HVcc, according to a 
demand, a mode of operation, etc. of systems, such as a microcomputer, it is chosen from two or more 
reference voltages by the command of a control circuit 8, or a reference voltage level is given to the 
HVcc detector 7 from a control circuit 8 by it. In addition, a HVcc detector, the circuit for comparing, 
HVcc and reference voltage which were detected, or a means may be included in a control circuit 8. 
[0028] According to this example, when the load current changes and it changes the pressure-up 
electrical potential difference HVcc by the comparatively easy circuit, HVcc can be stabilized to a 
desired value. Moreover, since a clock frequency can be chosen according to the difference of the HVcc 
and reference voltage which are detected, superfluous pressure-up actuation is controlled and the 
consumed electric current is reduced. Fluctuation of the load current is suitable for this example to a 
comparatively big system like the power circuit for liquid crystal displays (LCD power circuit) mentioned 
later. 

[0029] In addition, the detector of this example is applicable also to the example of drawing 6 . Moreover, 
as a modification of this example, it may change to a HVcc detector and a load current detector may be 
prepared. A load current detector detects the load current and outputs the signal according to the 
magnitude, or the signal according to the size of the load current and reference current which were 
detected, or the magnitude of a difference to a controller circuit. According to this signal, a controller 
circuit outputs the select signal for choosing a clock frequency to a selector. 

[0030] (Example 4) Drawing 8 is the 4th example of this invention. The booster circuit system 10 which 
combined the charge pump method booster circuit 1 and selector 2 of an example 2 was set into 3 
circuit and each output was independently set to V3 from the LCD power source V1. Here, V1- 

V3 are supplied to the LCD drive circuit which is not illustrated. It is the example applied to the LCD 
power circuit which furthermore consists of combination of the clock frequency divider 3, the HVcc 
detector 7, and the LCD (liquid crystal display) controller circuit 9. 

[0031] First, a LCD controller outputs the change signal of a LCD power source as a select signal of a 
pressure-up clock. It is the configuration of detecting the electrical potential difference of V3 from the 
output V1 in a detector, and returning a size-related signal to a LCD controller. 
[0032] 

[Effect of the Invention] In order to maintain a fixed pressure-up electrical potential difference by 
making equal the current which the load circuit which uses as a power source the current which a 
booster circuit supplies, and a pressure-up electrical potential difference consumes according to this 
invention, superfluous pressure-up actuation is not performed. Moreover, when the direct-current pass 
to the touch-down from a power source does not exist in a circuit, the consumed electric current of a 
booster circuit can be made into min. Moreover, since the frequency of a pressure-up clock is also 
pressed down to min, generating of an unnecessary switching noise can be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the 1st example of this invention. 

[Drawing 2] One example of the clock frequency divider of the 1st example of this invention is shown. 
[Drawing 3] One example of the selector of the 1st example of this invention is shown. 
[Drawing 4] They are the supply current of the 1st example of this invention, a stabilization capacitor, 
and drawing explaining the relation of the load current. 

[Drawing 5] It is drawing having shown the pressure-up clock of the 1st example of this invention, and 

the relation of a pressure-up electrical potential difference. 

[Drawing 6] It is the circuit diagram showing the 2nd example of this invention. 

[Drawing 7] It is the circuit diagram showing the 3rd example of this invention. 

[Drawing 8] It is the circuit diagram showing the 4th example of this invention. 

[Drawing 9] It is the circuit diagram showing the conventional example of a charge pump method booster 
circuit. 

[Description of Notations] 

1 — A charge pump method booster circuit, 2 — A selector, 3 — Clock frequency divider, 4 — A 
decoder, 5 — A pressure-up electrical^potential-difference stabilization capacitor, 6 — Load circuit 
equal circuit, 7 — A HVcc detector, 8 — A control circuit, 9 — LCD controller circuit, 10 [ — A 

pressure-up clock, C / A capacitor, RL / — Resistance and F.F / — / — Supply current and I-out / 

— The load current, V1 and V2, V3:LCD power source. / A flip-flop, SW — A switch, I— in ] — A booster 
circuit system ( drawing 6 ), Vcc — Supply voltage, HVcc — A pressure-up power source, CK 
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y— hA73i:^ ; 5nodelCOfl;'|57:^node2t3j;t^HVccJ; 9 
g<^5Ctt7tit'i*), HVcc*>P>node2^jS?Jft 

49801 ^*fclE*l"SiX-CV'»5. 
40 [000 6] #EElElK©tii77H Vccrtm^ii*!^ 

TjJS^fcfiifiStR i , R2<D%?mm*ft\^x&mzfox 

&8c£K«^$*VCV>-5o ^^tit@|g<0lA7jffl^-ttS 
.m«ffiVREF*8Ja*ixTV^r, AA^S^tiSfeiR 

ttttiVREFi^S. UiTJ^ffVout fiffitrtR 1 iR 
2 #E?VftiK$ tutv^ ^ i »c J: 9 SfiSffitc iot- 
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[0 0 0 7] 

ffHVcc^Ri^tc-t-^.jcfi, xiuwffsrpratici-srt 

gcJt'ffclelSgfiffiftR 1 t R 2 ^^LT#ffi«JEi^«% 
*m«EOi>jP*rffl<. ^t, Aflltl«<HV 

[0.00 8] ^'WttAWWflEt^^^Sr^Jfflbt: 

#E«jE*-«r*fc;#-s - 1 **-<?# 5 to-e, mmmji* 

[0 0 0 9] 

Lfc$$C© * o y y p y * i? W-T-fe 20 

Sri? 7 * tc A^> £-£T t A v \ 
[0 0 10] ±fa#^td£3#JE@8gte, -fcri^.y^s 
& 9 a-T#JE^ d y 7 £#x.T v #JE^ p y y ©/ifegfe 

fc^i fci •.#JE«ffiSrWS!fc.Ufe.-JQ -fcfclft 

[0011] £ ibf-, #!ES£ESr^t±i-t-5)#iESE^I±S 
^-f-S^VhP-yinggi, *ffiz-ZZ.hi)W&^\ 

[0012] *&wte£%m&&*mw.m i !8mmf6te. 

A# W.fc £ JE 2* *P3±*#3. @ KrSrfll 

1 1 t> fc, frm VltWttSD 9 o y y • i» i'ir k# Y\%%Xc 
& CXfti£9 o y y 9 ffii-fe Uy * i < :#JE^ n y 



4 

■Irf 5«i6**«1tlBttIIia^ v Jt^fSWilHl^icJ; 
[0013] ±^Lfc#J£[H|S§i: bTtt, o y9M$L 

[0014] ^-.^zKV^:^#JElHM£#JEy a y 
^S^ffSBE^Stayfi't (WTHVccpV^V 

JBElBllga, #ff a y y ©*-ft;^rK:#£EI!i^fTfc*t, 
HVccaVfyf 1- m^ft Sr^*& L-XnW&Wx. btiZ, 
y a ;/ y iS^k L * V N M tt^^P KiJSHVccayfVt 

JEEHIC43V >T.^raPB5©^ a y y *fl:^«it&**v«««e 

Sffi^s, . A#0^^*-t-5m»fc^±lH]5 i#flE«JEtt± 

5. WV^^x.tvff, #ffi«EESriB<i-5»-f±#JE7n y 
^©Jl&$c£fj*< U. #JEflffi?r«;<-r5icfi#JEy p 
y^©Jl«E»SriS<-r^«.«J;V>-t^5o #jSE 

[0 0 1.5] L^umnwj-x A^msfEtt¥*&«j»c(±- 

yfC3 Sr#lt5 r t \CX V C 3 j^Afffftt 

[0 0 16] A#m^ 5 — ^T-^^^»iHVc C< 

X#JEEy pyySrPVhn — -M"S nyhn — ^IsJKSr 
KJt5 rtK: J: #5.- 
J 0 oj. 7 ] ; ^_ , ^ 

S&i) 0"rfi*^^^.ts' 

jgg 1 ST^-fc U iJr^ 2 t , A^J Lfc J? p y. y C K b 
-at*©* oy* ^ p. y^jsii$£3h- ^O 5 - 

•p y ^JHplK.??^ bfc^ p y ^ %&>V9s%?: 3 k\ 1 r 
t, ir k^- Mf^SELpj-r 3|(wX 1 ^jl^ib^.ar-^^ 
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[0018] m\\^h^f-^—~y-^>"^if^s.m^\ 

[0 0 19] B) 2^01 CD -y^^Jl)tH]?§<OMSr* 

■f-. ro^n y'mmm&fcyy yyyu f -e 

a^i-5tcDT% 7 !) y ^ 7 d y y 1 g-C-A^J Lfe^ n 

y CD 1 / 2 ©JH&^CCO^ n y ^ K) ffl-T - t 

So r©7P y77o y/fcifclBSia-T:, 1frM<omt)* 

i&moAMz-t-zz. tiz-xy. i/2, i>4, 1/ 

8, 1/1 6{g<Djl&ifcCD*ny^ 1/2CK, 1/4 
CK, 1/8CK, 1/1 6CKSr^i9mi-rt^Wffi 

[0 0 2 0] 0 3tC[l]icD-feU^^coti]SSMSr^i"o - 
(D -feu^^HCK0~CK3^T-O4*C0A77Sr 
77tMOS3 0~3 ST'gttT^COdtlTl^-r^T^ 
UfctcO-CfoSo •feWi? Mf-§-SEL0~SEL3fiHi 
ghl^<;K^7y^7 7MOS 3 1~3 4^^-^1 _ 2.'ff 
■§-C> 2 ^(RlBttCHigh U^;KCi 5 r i t±& t> <P i 1" 

m-§-{-Tl*cc>^ay^Sr51^'L, #jE[slS§«c#t^-t-5 
l^5„ 

[00 2 1] r. £ T?> El 4 3rJB ^.T*HJS0H©#JElHlte 
■ tHVcca^^tAliriHliSIWOWaEO^SrttWi- 
5» l34(±m©^-^>'^:^#JHa&£fffiWfc 
LfclHT-fc 9,^Dy# CD^tT^-f yf- : S W 1 ~ S 
W4^«Jt)#^5r tSr**3L-TV5. fc t ^tflf-EE^ 
a 2/ ^ ASHi gh U'^/WCD t ^ (i=g- ^ y^fiAWC Low 
W</u'©t£f4Bfl!lfcttl9#:b<&. a^fyf : C 1. 
C 2 l±HVcca >-r 3 tCfcb^T+^^lkaS'hS 

i/> 0 tit, nffimmzmnz&ffinffi i -outtt-£-e 

*>5i1-$. *i\ #^yfB«oi*'tt'. CI liffi 
iSfc Vcc-«*M©*flai;oS£ C Vcc u-^vcomte* 5 ^ 
-y-v>£*u5. &K*^y1fa5AMc:#;fe5tVcc-C 
l-C3-«*0/^#f#T, C3HCUtl+^ 
#\,MDT\ C l(D«#ttC3(^$tu'5c ro»f#* 

<?3i$tir v -c .i.t-c.2.3oaf>.Sjs \zmm.i -in&mffe-t. 
5c' r. cot 1 1 taco^ o y>^ffc;&5#*S$*L5mSf.cD* 
(ici»t)iC2©**Sl:J:-9tftScrS5, — J»* 

i-5rtl-^5„ 

[002 21 05 f±#JI^ CQjl&ifct #JEmjECD 

M#&*ir. JWM i ttAffiMt* i -out tn-ffiia 



5 

JJc^'JHM 2 fi^WWfico? p y ^Jli&frJ; 9 t>i§v^}£ 
Second s/^^flESrffo-CV^cOT?, «Sf££«S1-5 
ift#'>4<45, #ffmflEHTPMft«tJ5c5i £ 

fc*#?-EmJEttJt#1-5„ *L-C. B«j©mBE»caufc 
fe, ^ra3-^iWH5coJ:5^sFIB^Sr«octco-et 
ytmmmfcm-tZ.bKX'oX. ;£fc-5£cD#J£ 

mjzzmwirz r t as-et 5. 

[0 0 2 3] (HJfefiHJ 2 ) 11 6 2 <Z>?tJ&0!l 

T'fe5c SB»0dl C0^-v 5 ^>'7°7jS:#JSalSSl t. 
|RlD<HJS09lco-fe^^^2co«t^*?^:*>e>Jie5. )1 
^coitS^co^ns/^Sr-feU^^-CSftT-, -feu* 

3 * » y * ©JBStSlcSr pT*ti-* ^coT'fc 5« 
®Sg$rf*|j&L-C^5-W y o ri^t 0 ^.— ^fttfi, #JS 

[00 24]' (HJSSM3) mH*36K©JR3©2feti.« 

.fcUHrVy-'* 2. ?v*,?ftfflW\1&3, HVccttJES:^ 
tti1-<5l*ffilll(&7 t, -t©«HiigB530»e>©fll*Srg^-C 
y n yy JiS^coiiliRSr^i' Fp- /vf5^y ho- ^ 
0SS 8 coffi^^-ar^b^Sc 
[0 0 2 5] ^ffl[HlSS(iS*«JI^HVccCOft^{^C 
T&iSt/BIcLT*5£, Jlfl^HfcSVmjEtHVcc^lt 

[0 0 2 6] fc5VM4; HVcc^ffl|ilK7ttr#ffi®E 

cc t S«mi£ t coMlcjS Ctzim = v h n -/HUBS 8 
^t±J73i-5c =V ha- 7lHSSfi^ t co{b-§-|-S^ V 
X, ^tH$HfcHVcctSm®EtC03IC07C#$^JCSC 
It 9 a j/ ^ J«aBR«r»*W 5 ferojfrfr-f «tt>6-fe 
hft-g-Sr-fe > 2 -m7j-r5c 

[00 2 7] HVccCOSiPSJBtli^ HVcctfetam 

40 -^itif^*— K/i ttCJ© = -/HslSg 8 cojg^-tc 

5„ mm, HVcc^aiiji^. jfeSi^tujtijycc t 

«JEt ^Jt^-r5fc*co[H]S§^fc(i#Stt, 
/Hh] S§ 8 {c^ * t A V \ 

[0028] ^mmm\zxnt£, aMetonwtmwzx. 

fcHVccSrgffaTOflH-Sf^fC**'. ^fcx ^m$ix5 
H V cc t »*?SJEt ©JtfclS'C T * C3 y ^ ^l«ic^5ilK 



ft ffl 2000-278937 (P2000-278937A) 



(5) 



[oo29] fc*s, *msM^tais]s§tt, m 6 <DMM 
vcc^aisiBSfcff^-cAwmiittjiaiiHiisSrKit-cfcA 

[0 0 3 0] ($%ft|4) H8f£*3891<0ft4(D0gtt0!l 
-e$>3o Hife0'!l2cD5 L -v-v J 7K^7 o ^#JE[l]S§l t-fe 

^ 2 sriia^-a-^-frfc^iHis&v-^T 1 a i o &m±\z 

3@I&tSHfC % -tJvP*bOffi*S:LCD«aRVl*»?>V 
3i:bfc„ ::t*> Vl~V3»i, 0^£;ft,-CW<£^L 
CDB«mi!g£tti£S*i"&. £t>\£*vy*ftffl®f&3 
£HVccl£liilH]8&7, fLTLCD (ft£%**lfi1E) => 

[0 0 3 1 ] LCD3Vho-7liLCDSIO 

1-3. ^©m^jv i*»e>v3©«jESr^amKt?^tn 

U ^hBB«oflr*S:LCD3>'ho-9fcj|i-iv^5 
[0 0 3 2] 



10 



30 
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*m«fE**/hfc-**« - 1 So 
©JM*t>*/hK:ff*T^*;fc* v , *IM:;*-<' 
,/^X©38dfc 5« 
[0B5©1»**tft§in 

[0.1] *^W©^l©HJS^ilSr^i-|s]ESIIlT'fo5. 
[0 2] *&m<oMi<onMM<o*v>y?ftm®&<z>- 

[0 3] *^BJ©^l©HlS0iJ©-ferw^^©-|lffl^JSr 
^Lfct>©-T?fc-5<, 

[04] ©mt«©tti(&««e, ssftav 

[0 5] #3§0jl©fi? 1 ©HJfctfiJwWBE* n y * 
J£©M«£:^ L/ci|21-efc2)„ 
[0 6] *^BJ©m2©Hite^J4r^i-[HlKEIT*fc5< > 

[07] *&w<D%.3<DmMM**-r\B]&mx'hz>« 

[El 8] *«W©»4©|lifc«S:*-MaiSH-C*)*. 

[09] ^-^-^iK^^a^jEia.gsoajiewsr^-t-isi 

3yfvt« e-AftSMMMflelMk 7-HVccttta® 
gg, 8 — 3V hn- /Mslgg* 9-LCD = yhn- 7 0 

gg, io-#E@K^fA (06) , vcc-aasm 

BE, HVcc -#ffiSag % CK-WEE^ny^ C- = y 
tV^^ RL-fijt. F.F -7!) 5/-/7n y^, SW 
I — InvStiKttBiE, . I —out --Alt llSfc, . 
VI, V2, V3 : LCDHS. 
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